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2also aect the trajectory of subsequent particles through
some hidden mechanism.
The other odd case, related to single-photon interfer-
ence, refers to the possibility that interference might dis-
appear entirely at extremely low emission rates of pho-
tons. It was reported in the 1960's by Dontsov and Baz
[18], who obtained reliable evidence in favor of this ef-
fect, but had no means to detect its parameters with
high precision. This experiment is in clear contradiction
with existing theories and seems to stand alone in its
eld. However, the hypothesis of delayed interaction be-
tween photons, suggested in the previous paragraph, also
requires the disappearance of interference beyond a cer-
tain interval between individual particles. So, either the
hypothesis is wrong, or there is something special about
the suggested hidden variable that might explain with
greater success these ndings. Thus, we need a model
that could explain not only the classical double-slit ex-
periment, but also its "anomalies\. In light of the above,
the most straightforward way to conceive of such a model
is by assuming that the brane itself is the hidden variable.
Recall that the turning point in the development of
brane-world cosmologies was the realization that a 3-
dimensional domain wall could be embedded in a bulk
with extra non-compactied dimensions [3,4]. But the
same reasoning can be applied to a lower level: one di-
mensional innite strings with perfect elasticity could
be embedded in the domain wall. Accordingly, longi-
tudinal waves propagating on the strings would be ex-
pected to leak into the domain wall at a rate that is
inversely related to the distance of propagation, while
transverse waves would leak according to the inverse
square law. The entire brane (actually, a superstructure
of such strings) would have to be precisely tuned, so that
both s-waves and p-waves would propagate at the speed
of light. Correspondingly, particles of matter would be
moving through the brane by exciting an innite number
of strings. The collective eect of such excitations would
amount to the production of elds that are capable to
aect other particles on the same brane. (This provides
an alternative to virtual particles).
In conformity with such a model, the elastic collisions
of particles and their remote interactions are assumed to
be mediated by the oscillating brane. The photons (as-
sumed here to be particles) represent a special case, be-
cause they usually appear to produce no forces. This can
be explained through the following considerations. First,
photons travel in space at the speed of light, which is
also the speed of wave propagation in the brane. Hence,
their eect on the brane cannot precede them. Second,
they must produce equal amounts of symmetric waves
in the plane that is perpendicular to their direction of
motion. Thus, photons can be neutral, while still having
a real eect on the brane. Third, their eect in reverse
must correspond to that of a very narrow electrostatic
beam, but it should be extremely weak, because of the
Doppler eect. Moreover, this force has to decay as it
propagates, according to the inverse square law. Conse-
quently, the spatial eect of photons must be temporary,
and it can only be eective in deecting the trajectory of
other photons that cross their trails. When the trajec-
tory of a photon is signicantly bent under the inuence
of an external force, its lateral neutrality must be dis-
rupted. Consequently, photons can produce other forces
in special environments, as detected e.g. in the case of
the photoelectric eect.
Despite the qualitative nature of this description, it can
be used to make estimates of the maximum duration of
the stipulated delayed photonic eects. Essentially, we
need to calculate the distance (r) travelled by a trans-
verse wave on a string, until enough of its energy leaks
into the brane to disable its eect on other photons. Di-
viding this distance by the speed of propagation, we could
get an idea about the amount of time that it takes for
these photonic trails to fade away (r/c=t). Under the
assumption that particles always interact through brane
waves, the known energy of photons (E
max
= h) must
be equal to their maximum eect on the spatial strings.
Moreover, the impact of photons on strings must have
a constant increment value during chosen units of time.
This basic unit of action must be equal to h. Hence,
the total energy of the photon comes from the cumula-
tive number of such interactions. This also means that
a string will always be able to deect the trajectory of
a photon if its own vibrations have an action potential
comparable to h. Yet, when the waves on a string have









ection of the weakest photon cannot exceed 0:06 degrees
(small enough to eliminate interference build-up in most
experimental settings). Thus, the value of r corresponds

















of distance corresponding to the system of units used to
measure E). The equation for the corresponding time








This conclusion enables us to calculate the maximum
time delay between individual coherent photons of known
frequency, at which interference fringes might still be vis-
ible. For the red photons (the most widely used in inter-
ferometric experiments), t = 2:18 seconds. Other visible
colors can produce interference at even larger intervals.
At the same time, infrared photons with  = 9  10
13
Hz
must loose their fringe visibility at t = 1 second. Hence,
it is only normal for the double slit experiment (and for
settings with independently emitted coherent photons) to
produce interference fringes, even when just one particle
passes through the system at the same time, provided
the gap (t) is below its critical values.
Consider the following experimental setting. A strong
coherent red laser beam is divided into two jets with a
beam splitter. The jets are focused with two mirrors in
front of a screen, producing interference fringes visible to
3the naked eye. A disc, connected to a source of angular
motion, is placed in front of the focal point such as to
cut o both jets. The disc has just one small hole close
to its edge, and is calibrated such as to open the access
to the screen of only one jet at a time, when it is spin-
ning. In other words, this is an alternator switch, whose
frequency can be adjusted by controlling its angular ve-
locity. When the disc has a very small velocity (less than
one revolution per minute), there can be no interference.
However, at very high velocities the interference fringes
should reappear on the screen, just like in all the other
experiments with independent sources. At this point, two
video cameras are introduced into the lab. One is used to
lm the switch; the other is focused on the screen. The
two recordings must later be compared frame by frame,
in order to link every interference image to its beam, and
every blank screen to intermediate states. As a result,
the experimenter acquires complete which-path informa-
tion without destroying interference. The next step is to
test the correlation between energy levels and maximum
gap admissible for interference. This can be achieved by
gradually accelerating the alternator, until the moment
of qualitative shift is identied. Note that this moment
does not have to correspond to the presence of sharp
fringes on the screen. Any sign of interference works for
the proposed interpretation. The experiment can be re-
peated with monochromatic lasers of dierent colors, in
order to verify the suggested variation of maximum gap
values with changes of .
The same ndings can also be veried for non-classical
states of light, even though at higher expense. A clas-
sical Young setting is all that is necessary, but a deter-
ministic source of single photons is preferable. (The de-
velopment of such sources was rst announced in 2000
[19, 20, 21], but many others have been reported since).
The idea is to perform the double-slit experiment at very
large intervals between individual coherent photons (be-
yond two seconds), in order to verify the equation for
t. It is quite diÆcult to obtain good fringe visibility at
such gaps, given the drift problem. However, as specied
above, high image quality is not required in this case.
Any sign of interference beyond the specied values of
t would falsify the theory. However, if the rst exper-
iment proposed above turns out to be successful, such
falsication becomes highly unlikely.
As a nal note, these two experiments should not be
perceived as contradictory to existing scientic data, be-
cause they are based on non-invasive methods of path
detection. Traditionally, which-path information is ob-
tained with lters or detectors, both of which aect the
spatio-temporal properties of photons. In other words,
these techniques have a real (negative) impact on coher-
ence. It is a well-established fact that coherence is a
necessary condition for interference. Therefore, previous
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